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’ —— Analytical result
N ance [13] . ©  DSMC simulation
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(UE)m_ Un + Pram -~ (5) — Analytical result
© DSMC simutation
(Ve)m= vm. (6) 02 |
(T e)m: Pe/[ (pe)mR ] (7) b
00 ° . =
(n)m= (Pe)mM. (8) 0s 15 15 15 45
in , e ; . . LI AT-T)
m a Kk Boltanann (b) D mensionless tanperature
R M Fig 1 Comparison betw een DM C results and analytical
' 1] ’ olutions for Couette flow
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.2 (Kn= Q 0530), ,
5umx 1 um, 50x 50 . , DMC ;
21 Couette (Kn= Q 5357) ,
DM C Couette ,DIMC
: U 300m/s, Tw 273K,
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1 3
Table 1 Parameter sand boundar iesfor smulated cases Table 3 Casesfor different slider velocities
Cases ho/rm v/m- s'  po/l10*Pa Tw/K Cases v/m- st A P peck w
0 15 30 10 300 3 30 Q 64 1 02 Q 01
1 25 30 10 300 4 100 213 105 Q 03
2 50 30 10 300 5 300 6 39 117 Q 09
3 500 30 10 300
4 500 100 10 300
5 500 300 10 300 ( 4x 4)
6 25 30 10 400 6 3
7 25 30 10 500
8 25 30 1 300 L0
9 25 30 100 300 —— v=30mfs
—— v=1{0m/s
| —— v=300m/s
2
Table 2 Casesfor bearingsof different geametr ies
a
Cases ho/hm K o A P pesk w
0 15 357 710 28 1 58 Q 29
1 25 214 255 70 145 Q 25
2 50 112 63 93 127 Q 16
3 500 Q11 Q 64 102 Q 01 095 “ L " "
0.0 0.2 0.4 0.6 0.8 1.0
. X
10° Fig 6 Pressure distributions for different slider velocities
5 3 . 5 6
6 3 ,
—— Ji,+0.5 pm
ts | -+ n,~005pm 4 5
—8— i1,=0.025 pm
= 1, =0.015 pm , 3 ,
13 2 868 . , ,
a8
5 6 )
bl
[19]
0.9
oo 02 04 06 08 10 ’ '
X
Fig 5 Pressure distributionsfor the bearings ,
of different geometries
5 16 7
1 4!
2 b
1 2 , 4
Table 4 Casesfor different wall tamperatures
1, 12 51%, P
Cases Tw/K A P peak w
34 98%. 3, A -
1 300 255 7 145 Q 25
! ' 6 400 316 4 149 Q 30
3 5 7 500 373 2 1 50 Q32
33
K no Q 1122, 50x 50 Q72
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100x 50( 8x 2)

= 7,=30K
~4— 1,=400K
~8— =500 K
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Fig 7 Pressure distributions for differentwall tenperatures

7
( 6
7) 1 b
3 '
300 K 400K
2 33% 3 41%, 19 34%
30 76%. ,
, 18 9 ,
5 L
5
Table 5 Casesfor different surrounding pressures
Cases po/10* Pa P Pesic w
1 10 145 Q25
8 1 138 Q 22
9 100 144 Q24
A
8 3
: 3 :
5%,
15%. ,
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Fig 8 D mensionlesspressure distributions for
different surrounding pressures
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M onte Carlo Smulationsand Performance Analysis of M icroscale
Air Slider Bearing

WANGM o-ran, L | Zhi-xin
(D eparment of Engineering M echanics, TsinghuaU niversity, B eijing 100084, China)

Abstract: The gas flow s and heat transfer in microscale air slider bearingsw ere numerically simulated using
a developed DIV C method The effects of bearing geometry, slider velocity, wall temperature, and
surrounding pressure on the pressure distribution within the bearing and the carrying capacity were
investigated The results show ed that the bearing geometry and the slider velocity had great effectson the
bearing performance For a bearing with a given length, the pressure peak and the carrying capacity
increased w ith increasing slider velocity and decreasing size of the slider outlet At fixed bearing geometry
and slider velocity, the wall temperature and the surrounding pressure al had mportant effects on the
bearing performance Higherw all tenperature corresponded to a higher carrying capacity of the bearing The
bearing had different performance at different surrounding pressure

Key words microscale; air slider bearing; D9 C; performance analysis
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